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Diane Neilson, Geologist
Director, Utah Div. of Oi1, Gas, and Mining
355 West North Temple
3 Triad Center, Suite 350
SaIt Lake City, Utah 84106

Dear Diane,

Thank you for your participation in the last meeting of the
Bonneville SaIt Flats Technical Review Committee (TRC). I think the
meeting was guite productive and I appreciate the level of concern
which you have shown for the salt Ioss study.

I have enclosed the draft of the minutes for your review. I have
also sent along a copy of the letter which I sent to Lee Case in
order to follow-up on the issues which the TRC raised. Phil Allard
will be out of town until mid-Apri1. Should you need any
assistance with TRC natters before then, please call Steve Brooks
at (801-) e77-43oo.

Sincerely,

{ /\
Y-€&,,k--
Deane H. Zeller
District Manager

Enclosures
As stated above
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Mlnut,ee of the Tecbnlcal Revlew Comlttee
Meeting of 2/1-8/92

Recorded by Philip Allard

Attendance:

Committee Members:
Paul Anderson (PA)
Craig Forst,er (CF)
Ton Netelbeek (fN)
SEanely Plaiser (SP)
.Tim Kohler (,JK)
Diane Nielson (DN)
Hugh Coltharp (HC)

Bureau of lrand Management:
Philip Allard (PhA)
Gary Wieser (cw)
.Toprdon Pope (,JP)
Deane Zeller (DZ)

U. S. Geological Survey:
Jim Mason (,JM)
Joe Gates (,JG)
George Piper (GP)
Pam Muir (PM)

Preliminary MeeLinq

A preliminary meeting was held beginning at 9:30 in the BLM
conference room at, the Salt Lake District Office. The
representatives of the U.S. Geological Survey was not in atEendance
at t.he preliminary meeting.

1. The minutes were read. Two changes were recomrnended by the
committee. One indicated Ehat the word rrnot." be inserted in a
senEence on page two. The second was thaE. t.he minutes should
reflect t,hat, an assistant was being hired for BiI Brothers. DN
moved to accept the minutes as amended, CF seconded, passed
unanimously.

2. GW was int.roduced Lo the group as the new Assistant Dist.rict
Manager for Resources for the Salt Lake District, BI-,M.

3. The commit.tee then reviewed the guarterly report submitted by
the USGS. DN asked if Ehe mass water leve1 measurement.s had been
taken as planned. TN said that, he felc Ehat the report was too
general and that a greater Ieve1 of precision was needed on the
part of the report t.o ensure adeguate review. CF shared this
concern.

4. TTiI asked about Ehe st.atus of the interagency agreemenL between
BLM and USGS. PhA said that it was through most levels of review
and that it should be shipped to Denver by the end of the week.



5. The group discuesed E,he USGS policy t,owards daEa reLease. The
group underst,anding on thie was E,hat, data wit,hout, lnterpret,at,ions
could be releaeed wiE,houE review buE E.haE, afEer lnEerpreEaeions
were made no release could be made unt,il USGS complet,ed Eheir
internal review. (PhA note: Ehis issue neede folIow up).

6. PA asked about pond migrat,ion study. He read the report Eo
indicat,e t,hat, activities were planned in t,his area buE did not know
if a final approach on the pond migration study had been
deE,ermined.

7. TN asked about the stat,us of E,he salt. replacement, st,udy. HC
said thaE, he had noE, heard anything abouE the staEus since t,he 1ast,
meeting but, felt t.hat, one of the key racers had been unavailable
since the last, meet.ing.

8. PA asked PhA if PhA had communicated the Commit.tee's concerns
to t.he USGS regarding the adeguacy of previous quarterly report,s.
PhA said t.hat an attempt had been made but wasn't sure if it, had
been successful.

The preliminary meeting concluded at t,his point (approximat,ely
10:00 am) and the represent.atives of the USGS were t.hen invited
inE.o t.he room.

FulI Meetinq

1. JM went through the quarterly report, that had been submitted.
Completed three wells to t.he depths listed, cased with 2n PVC.
These holes would be observation wells for the alIuvial fan pump
test. TVo were placed in line with the ot.her obsenration wells and
one was placed perpendicular to this line. Of the we1ls in line
one was about 200 feet from the production well and the other was
about 500 feet. from the production wel1. A11 three were screened
for the ten foot interval direct,ly above the tot,al depth Iist,ed.
The screened interval was selected because they encountered
drilling ret.urns of broken gravel. The sand pack extended from
Eotal depth to 5 feet above t,he t.op of the screen. The balance of
the annulus was filled wit.h bentonite chips slurried with ambient
wat,er, although some fresh water was also used.

One of Ehe three holes was cored. ill{ reported t.hat, a mud-rotary
rig was used wit.h a Een f oot core barrel. The core barrel was
transported using a wire line in t.he drill sEem. Only 40t recovery
of core was received of which only two undist,urbed cores were
collected for analysis by a geotechnical contractor. The main data
desired is inforrnaLion on vert,ical conductivity and st.orativity of
t,he confining layer between t.he brine aquifer and the alluvial fan
aquifer. The core is stored in an acrylic sleeve that was in the
core barrel. The acrylic sleeve was cut through the sampled
int,erval and the samples were capped and t.aped at boLh ends. The
cores are stored at, room temperature to prevenE, the precipitation
of merabiliE,e which could occur at 40 degrees F. They had hoped
t,o recover additional core that they could t.hen have shared with



some independent laborat,ories, however, this was not, posslble.

If t,he geot,echnical cont,ractor report.s that. Ehe core has been
disturbed so t.hat, the analysis is not, meaningful, Ehen addiEional
coring will be att.empted. the next coring will take place in March
if this is needed using a hollow stem auger. Although this
equipment, is limit,ed t.o about 100 feeE in depth, the driller is
more- experienced with coring than t.he previous driller so it is
expect,ed t.hat, t.he core recovery would be much beEEer.

The core hole was drilled originally to about 5n and then reamed
out to abouL 5 3/4rr Lo 6" for compleCion. 'JM report.ed t.haE, Ehere
were elect,ric logs and gama ray logs taken of E,he holes EhaE were
drilled by Singer's group in September and Occober.

gM reported that. t.he material encountered in the November drilling
showe-il very littIe variation. It. was dominanEly lacustrine clay of
differing consist.encies. There wiII be a log and data reporE
prepared on each hole. The screened interval was lacustrine but
Lfreie was water present. Of the holes which were not cored, one
was in line with the nested wells and one was perpendicular to t.he
Iine. ,JG reported t,hat it was not t.heir interest to measure in
detail t.he anisotropy of t.he aquif er in plan. There are f our
nested wel1s starting a 1,000 feet from the producEion well and
finishing at ?,000 feet, from the production well. The nested wells
contain ihree compleEions each at various levels. JM reported.that
the placement of t,he wells was determined by rulnlng a simple
raOiil computer model based on the Theis Curve. This is a model
that preditts drawdown. Because t.he wells are nested, vertical
anisoiropy can be measured during the punp test. The main
objectiv6- of the pump test is Eo evaluate the boundary conditions
at. the alluvial fJn Jnd not to measure the anisotropy in plan view.

(The discussion above was not presented as a monolo$.re. There were
many guestions asked by members of the committ.ee including CF, DN,
PA and SP. )

2. JG pointed out t.hat much of the drilling done by t,he USGS was
complete-ct before there was a firm commitment of funding by the BLM
to the USGS.

3. JM diagramed the posiLion of the holes on the board. A copy
of this diagram is at.tached as Figure 1.

4. pA asked what difference there was in the elevation of the
various holes. .fM said that there was very Iittle, but there is a
berm from an old dit.ch beEween t,he product,ion well and some of the
observation wet1s. ,Jl'I also described some of the problems they had
with the core drilling crew.

5. PhA passed around some core samples from the drilling-

6. ,JM said that the new coring team is much more e:qlerienced than
the firsE. coring team; however, they can only collect shorEer



cores. CF expressed an interest, in having addit,ional core
collect,ed. gM point.ed ouE t,hat. there is a concern wiEh t,he expense
of drllling and coring and t,hat, t,he budget. needed Eo be considered.
SP pointed out, that his organizat,ion has also had difficulty
colltccing core in the sanne area. The financial risk of coring may
not be iuscifi.eO. CF poinEed ouE t,hat t,he USGS has t,o be cerEain
that t.he cores collect-ed are represenE,ative of the mat.erial. JM
said t.haE, Ehe new system was limited Eo 100 feet and that this 100
feet, may not be representat,ive. SP asked if t.he data from t'he
core weie critical 1o Ehe st.udy. JIvI said t,hat, E,he core data will
be used to refine the model but. that t,he core data are supplemental
Eo t.he pump Eest daEa and that, t,he pump tese dat,a would be
cont.rolling if t.here are dif f erences.

'7. PA asked ;M to describe how the wells relaEed to f igure 2

attached to the quarterly report. 'JIU said t.hat. the diagram was not
Eo sca1e, but thtt he plans to have a more detailed explanation of
the well complet.ions before the pump test is conducted.

8. 'JM said that the new wells need to be surveyed by the BLM.
(PhA note: this item requires followup).

9. JM said that the USGS plans to run additional modeling before
conducting the pump test. They are not yet, certain if Lhey need to
adjust the weIG tb fresh water head equivalent.. A11 the daEa is
nol yet available. JM described the material in the shallow
aquifer as not as distinct as Lhe other lacustrine materials. The
material seems Eo be quite a bit more plasEic than the other
lacustrine materials. It. may be of Ehe same mineralogy, but not as
consolidated. The porosit,y of the material is probably fracture
dominated.

10. gM then discussed the water leveI sampling. He said that, the
planned water level sampling was delayed because of the personnel
iequirements of the drilling effort and the large body of water
tfrjt restricted access to the salE flaE.s starting in November.
There are two continuous recorders insEalled. One is on the
product.ion ditch. Two weeks of data were lost because of technical
lroblems with the equipment. The water level has recovered since
pumping ouE of the-ditch has stopped. Specific gravity of -thewater is measured in the field using a hygrometer. The other
recorder is located on t.he well north of the Salduro diEch.
Additional measuremenLs were taken in the lasE several weeks
because the Ievel of the water on the area has declined some.

11. Gp described the aerial photography which i-s planned for the
next two weeks. ,JM wanted Eo pick a time with a more
representative baseline, either totally dry or tot,ally flo,oded;
however, the USGS has decided to go ahead. The flight, wil] use
black and white infrared. The interface between the water and the
saIt. is very hard to see. Quite a bit of sediment has covered some
of the salCmaking it a light tan color. They plan Eo end up with
a scale of about 1:36, 000 or 1rr=3,000' . They may end up with
something different,. The use of sat,ellite data was discussed. PhA



sald t,hat, t.he BLrM was invest,igat,ing E,his and t,hac t,he French SPOT
daEa was probably Ehe best, but was also the mosE erqrensive. IIe
also said thaE t,he BLM was looking Eo E ee if E,here were public
domain data available from Landsat, E,hat would allow E,he BLM Eo
design an analyt,ical Eechnigue before spending money on imagery.

L2. PA asked if a decision had been made by E,he USGS on how Eo
analyze Ehe daEa collect,ed on t,he ponds. ,J1,1 described t,he
difficulEies in Erying to measure the ponds using sequent,ial
phoE,ography and suggested that it might, be difficult, E,o obt,ain
quantit,at,ive result.s. .IM also said that he f elE t,hat, he wasn'E
certain that Ehere was enough precipitation t,his fall E,o generate
t,he pond. GP said t.hau the wat,er level was high at, the end of the
faIl (before any precipitat,ion) and E.haE. iE, may only have required
a sma1l amount of precipitat.ion to generate Ehe pond. GP said thaE
t,hey are present,ly planning a minimum of three flighEs between now
and September. Cost of photography has increased by 40t since t,he
original proposal was prepared, but, t.he second flight might, be
discounEed from the first because t.he conEracEor might have film
left over. SP asked if they would mark t,he water salE, boundary on
E,he ground bef ore the f light. cP said t.hat target.s would be placed
before the flight.
13. CF suggested that it might be practical Eo map the wat,er/salt
cont.act on the ground using GPS Eechnology and that. the
concenLration of the lake waEer could be det.ermined at the same
t,ime. CF also asked about the quality of the wat,er in the pond.
JG reported t,hat, the wat,er had a specif ic graviEy of L.2L and was
not yet saturated. PA asked what was saEuration and it was
est.imat.ed by several in the group that, saturation uras probably
1.25. ifc also report,ed Lhat the qualit.y of wat.er was consistenL in
the three samples analyzed. CF suggested t,hat, a stationary
conducE,ivity recorder somewhere in the pond might help to show how
the water chemistry changes with t.ime which might help us
undersE.and the ponds as a mechanism for salt Eransport. GP said
that there is a s much as t/2' of evaporation per day from the
ponds.

3-4. HC advised that the water will start, disappearing by
April and said that the end of the access road is not a
representative place to sample t,he pond.

15 . iIM Ehen discussed t,he sEatus of Ehe computer modeling ef f ort.
.lM said that t,hey had recently concluded discussions with their
Denver Office and that Ken Kipp of that office was now corrnitEed to
this project. Ken Kipp developed the HST computer model and
apparently has the time and needs Ehe funding that the work would
provide. Specific modeling choices have not yet been made. The
HST code is desirable but they may noE have access to a computer
with t.he capability of running t.he model. Salt, Lake $lRD want.s to
stipulate that. they have access Eo the computaEional po$ter required
so that later modeling runs can be made.

The most desirable model would be variable-density-with-transport



ln three spatial dimensions. It might, be necessary Eo eimplify Che
model Eo variable-density-wichout-transport or to a model run in
Ewo spat,ial dimensions. A1t,hough USGS wanEg t,he model t,o be able
t,o run on their DaE,a General Workst,aElon system ln Salt Lake, Chey
will not simplify t,he model Eo Ehe point, where no useful result,s
are generat.ed.

,JIvI suggesE.ed that if t.he committee has any concerns wit,h the
modeling t,hag they be identif ied soon ao that, they can be
incorporat,ed in Lhe ef f ort. .IG said that, the main goal of t,he
model- is t.o determine if there is enough flow under the highway or
t,hrough E,he dit,ch t.o account for t.he loss of salE, f rom the f lat,s.

16. PA said that, it is important Eo measure the pumping raEe and
concenLrat,ion of Ehe diEch.

L7 . .IG asked SP if Reilley had answered t.he quest,ion regarding
flow. SP said that Reilley is doing this independently and
suggest.ed that usGS contact. Don Ha1l at. Reilley. JM said t,hat, Glen
Wadiworth said that. Reilley was collect,ing data on this SP said
that the flow meter used is not necessarily a continuous record
USGS plans Eo compare t,heir data with Reilley's Eo ensure
consistency and they also wanc to install a stage height recorder
on the ditch.

18. JM and JG then asked if there were questions on the pump test
or if the committee would like clarificaEion of this. 'JM said that
he would prepare this and share it with Ehe commiEEee. The
product.ion wett is scheduled to be pumped at t.he rate of 1,000
gallons per minute. The production wells used by Reilley t,hat are
completed in the same zol;:e generate 1,00 to 1,700 gallons per
minute. They do have a copy of the well complet.ion reporE that was
filed with water rights on t.he production well to be used.

19. PA had a guestion regarding the I-80 purnp Eest.. PA said that
he thought USGS was going Eo look at water level daEa before the
pump teJt was conduct,ed. ,tM said thaE, t,hey will st,iIl do this and
LnaL the guarterly report had been revised to reflect this. Jl4
asked CF fbr a reference on the possibility of using drive point
piezometers. CF said that JM should contact Waterloo at (519) 885-
tZ:-:- as a source of information on this technigue. (r think this
means the University of Wat.erloo in Waterloo, Ontario, Canada. )

20. CF asked if t.he USGS had any generic thought on what they were
to do on t.he Pilot Va11ey componene of the study. ,JIvI and CF agreed
to geE Eogether to compare notes on this and an appointment between
t,he two was made. CF- said that some of the data on Pilot Va11ey
had been returned including major elements and oxygen isotopes. He
said t.hat Ehe data on tritium, carbon and sulphur had not yet, been
returned. CF said that many of the sample locations are on Ehe
margins of t.he ptaya so that access for resampling may be feasible.

2t. This completed the agenda. The cormnittee agreed E.hat. the next.
meeting should be targeted for May after the alluvial fan pump test,



is complet,ed.

Post, Meet,lnq

The commit,t,ee reconvened
repree entat.ives had lef E.
through the post. meeEing.

af Eer t.he usGS and most. of E,he BLM
DN had left, earlier and HC left, part, way

2.
the

1. There was a group consensus EhaE t,he cornrnit'Eee was
disappoint.ed with t,he qualiey of the visuals. Also E,hey. f eIE t'hlt'
therL- had not been much change from previous presenEacions. The
members would like Eo see a working map t,hat shows the locaEion of
all t,he old piezometers, all the new piezometera the location of
t,he producti-on wells and E,he purnps and andy recorders t,haE are
institted. It was suggest,ed t,hat. Ehe USGS probably has such a
working nlap. DN left J note suggesting Chat, the next, meet'ing be
held ai tha USGS Lo make it possible for the USGS t,o access t.here
working mat.erials if quesE,ions come up. The group felt that this
could be appropriate.

HC suggest.ed that aerial photography should be conEinued into
falI anO aecisions should be made based on weaEher condit,ions.

3. PA said E,hat they didn't have much of a plan on the wind
driven ponds and felt that it, might noE be a big issue. if the oonds
remain witfri-n boundaries of the modeled area. TN said thaE it is
an important mechanism Eo undersEand especially if Ehe ponds
migratL outside of the modelled area. The group consensus was that
this is a difficult issue.

4. pA said t,hat he was uncertain if the model would be run bef ore
they ran ouL of money for the for data acqr-risitj-on. The TRC

recbmmended that the BLM share Ehis concern with the USGS.

4. pA said that he felt that they had abandoned the idea of
having three lines of wetls. TN said Ehat he did not t,hink thaE
this was correcg. He felL that one line represented the alluvial
fan, one represented the di!.ch and one represented the highway.

5. Sp said that he was surprised that, litLle stratigraphic data
hrere collected in the last round of driIling. He suggested that
the committee needed Eo foltow up and see what Ehe data from the
drilling looked tike. He was specifically inLeresLed in which
wells had geophysical logs and which logs had been run. He was
also int,eresteO i-n the status of cut,tings logs. ttre cormnitEee then
discussed the need for good stratigraphic daLa on the alluvial fan
boundary and question-ed if additional coring for hydraulic
conductivity dala was as important as additional stratigraphic
data. The Committee reconunendation to the BLM offered that Ehe TRC

review t.he logging data and the well completion informat'ion Lo
judge if additGnal work on stratigraphy should be recormnended

6. The TRC would like to see the working maps, cross secEions,
well logs and real daEa so Ehat they can beEter underst,and the



progress of t,he st,udy. Thie would be more helpful t,han addit,ional
stuunary leve1 lnformaE,ion.
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Salt Lake District Ofrice
2370 South 2300 West
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H. Lee Case fII
District Chief
Water Resources Division
U.S. Geological Survey
Adninistration Building, Room 1O1O
L745 !{est 1700 South
Salt Lake City, Utah 84L05

Dear Lee,

I am sending this letter to follow-up on the neeting with the
Technical Review Comraittee (TRC) and your staff which was held on
February 18, L992. f believe this was a very productive meeting for
us. Jim Mason and Joe Gates reported your progress to date and also
laid out a description of your short-term plans.

Now that the study is under wdy, the TRC has taken on a new
importance for me. Traditionally, the BLM has contracted with the
WRD in areas where we lack extrlertise and has deferred to the WRD,s
judgenent, in technical areas. with the involvement of the Salt
Flats TRC, that relationship has now taken a somewhat different
fotm. BLM is relying heavily on both the WRD and the TRC to arrive
at study results that tell us why the Salt Flats are being lost and
what can be done about it. I realize that the TRC involvenent, at
tines, may be disconcerting to some of your people. I hope those
feelings Lre minimal and tnat we all iontinue- to focuJ on the
critical needs of the study.

After the meeting the TRC made three reconmendations to me which I
believe warrant your attention.
First, the TRC emphasized to me the importance of the computer
rnodeling to the study effort. They pointed out that the modeling is
most, effective if the model can be run before the data collection
effort is cornpleted. This prelirninary run of the model can then be
used to direct where data collection should be focused. Jim Mason
indicated that you had recently received a commitment from your



Denver Office to asslst ln the computer nodeling. The TRC's
recornmendation ls that you put a high priority on bringlng the
nodellng effort up to speed.

The second concern was focused on the coring effort. JLn Mason
described some of the difficulties that WRD encountered during
coring and lndicated that the decision to take additional cores
would be nade if no useful data were obtained from the cores that
have already been taken. The TRC understands that the data obtained
fron the core would be used to supplenent the data obtalned fron
the punp test of the alluvial fan. If this ls true, then the TRC
recorrmends that the I{RD seriously consider if additional corlng lsjustified sotely for the purpose of obtaining vertical hydraulic
conductivity and storativity data.

The third concern of the TRc related to the stratigraphic data
which have been collected on the alluvial fan. A lot of new data
have been collected with the drilling that has been done.
Geophysical logs have been run on several holes and cuttings. logs
have Leen recorded. I understand that WRD wiII be preparing a
geological cross section of the alluvial fan based on these nev/
data. This cross section will be used to define one of the boundary
conditions used in the computer rnodel. Therefore, it is quite
important. The TRC would tike to see the WRD's working maps and
cross sections and the raw data on which they are based. The
cormittee wishes to see these materials so that they can formulate
a reconmendation on whether funds should be moved from additional
coring to additional stratigraphic analysis.

This last request may cause some problen for you. I understand that
WRD has strict policies regarding the early release of reports, but
the TRC is having difficulty understanding and tracking the
progress of your work and has requested to see Progress reports
t,ied to working maps, weII logs, cross sections, and raw data
bases. I would like to see if there is some way of accommodating
the TRC because I feel that they are an important component of the
study process and wiII assure that the study is acceptable to the
members of the coalition. The TRC has suggested that the next
meeting, scheduled for sometine in May, could be held at your
officei. AIso, the TRC is willing to look at these materials at
the earliest convenience of the WRD if drilling decisions need to
be made prior to May.

One last thing I think it would be good for us to sit down
together and compare notes. The salt loss study is very inportant
to me personally and a rneeting between us at this point would be
helpful. Please give me a call at (80L) 977-43OO.

Sincerely,

Deane H. Zeller
District Manager


